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(57) A path search processing section 110 of a 
searcher 108 performs despreading processing for a 
signal that has undergone AAA reception by an MF 
110a. A power addition circuit 110c adds power of a sig- 
nal in which coherent addition of a despread signal has 
been performed, and outputs the result to a delay profile 
circuit 110d and also to a threshold value decision circuit 



111. Outputs from respective threshold value decision 
circuits 111 are output to a combining circuit 112. A pow- 
er combination value combined by the combining circuit 
112 is output to a delay profile circuit 113, and a delay 
profile is created based on this power combination val- 
ue. A finger assignment circuit 114 finds despreading 
timing for AAA reception weight control from the delay 
profile. 
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Description 

Technical Field 

[0001] The present invention relates to a radio base 
station apparatus and radio communication method for 
use in a digital radio communication system, and relates 
in particular to a base station apparatus provided with a 
high-precision path search processing section and its 
radio communication method. 

Background Art 

[0002] Conventionally, when finger assignment for 
RAKE reception is performed by a path search process- 
ing section in a DS-CDMA (Direct Sequence-Code Di- 
vision Multiple Access) system, a nondirectiona! state 
delay profile is created using a nondirectional received 
signal. 

[0003] The path search processing section in a con- 
ventional radio base station apparatus will be described 
using FIG.1. FIG.1 is a block diagram showing the con- 
figuration of a conventional radio base station appara- 
tus. 

[0004] Uplink signals received via antennas 1 are in- 
put respectively to RF circuits 2. In the RF circuits 2. the 
received signals are down-converted. The down-con- 
verted signals undergo A/D conversion by an A/D con- 
verter not shown in the drawing, and become baseband 
signals. These baseband signals undergo despreading 
processing by matched filters (MF) 3, and are then out- 
put to an adaptive array antenna (hereinafter abbreviat- 
ed to "AAA") reception circuit 4. In the AAA reception 
circuit 4. the despread signals are multiplied by a pre- 
determined reception weight, and undergo AAA recep- 
tion processing. A signal on which AAA reception 
processing has been performed is sent to a demodula- 
tion circuit 5. undergoes demodulation processing, and 
becomes receive data. 

[0005] In addition, the output of an RF circuit 2 is sent 
to a matched filter 6. and after despreading processing, 
is sent to a delay profile circuit 7. The delay profile circuit 
7 creates a delay profile using the despread signal, and 
outputs the result to a path search processing section 
8. The path search processing section performs finger 
assignment based on the delay profile, and detects the 
despreading timing for AAA reception processing. This 
despreading timing is output to the matched filter 3. 
[0006] In the above-described method, transmission 
power control is performed on the premise that the SIR 
(Signal to Interference Ratio) is improved by AAA recep- 
tion, and a nondirectional received signal (signal prior 
to AAA reception processing) is used for finger assign- 
ment. However, when a nondirectional received signal 
is used, the SIR deteriorates greatly and accurate finger 
assignment is not possible with a delay profile based 
thereon. There is consequently a problem of deteriora- 
tion of demodulation capability, and as a result, high re- 



ception power is necessary to perform correct finger as- 
signment, and adjustment is carried out by means of 
transmission power control. This means that, despite 
the use of a reception AAA. it is not possible to achieve 
5 SIR improvement effects due to its directional control. 

Disclosure of Invention 

[0007] It is an objective of the present invention to pro- 

10 vide a radio base station apparatus and radio commu- 
nication method provided with a path search processing 
section that makes possible accurate finger assignment 
without the need for high reception power. 
[0008] The theme of the present invention is exploit- 

75 ing the effects of a reception AAA and making possible 
accurate finger assignment without requiring high re- 
ception power by performing AAA reception of individual 
physical channels by means of grouped weighting, com- 
bining power addition values for each directional pattern 

20 to create a delay profile, and obtaining despreading tim- 
ing for reception AAA weight control or despreading tim- 
ing for demodulation from this delay profile. 
[0009] Also, in the present invention, when a plurality 
of channels (users) are grouped using an uplink signal 

25 and a path search is conducted only by means of an 
AAA reception signal according to a weight that is com- 
mon within the same group (grouped weight), the prob- 
ability of missing a reception path that appears outside 
a directivity formation range (nondetection probability) 

30 increases, and it becomes difficult to follow directivity 
that changes due to movement of a communication ter- 
minal (toward a neighboring group) that is. to respond 
to group switching. By contrast, by creating a nondirec- 
tional state delay profile from a signal that has a high 

35 SIR after AAA reception, it is possible to reduce the re- 
ception path nondetection probability and respond to 
movement of a communication terminal. 

Brief Description of Drawings 

40 

[0010] 

FIG.1 is a block diagram showing the configuration 
of a conventional radio base station apparatus; 

45 FIG. 2 is a block diagram showing the configuration 

of a radio base station apparatus according to Em- 
bodiment 1 of the present invention; 
FIG. 3 is a drawing for explaining a case where di- 
rectional reception is performed; 

50 FIG. 4 is a drawing for explaining power combination 

after directional reception; and 
FIG. 5 is a block diagram showing part of the con- 
figuration of a radio base station apparatus accord- 
ing to Embodiment 2 of the present invention. 

55 

Best Mode for Carrying out the Invention 

[0011] With reference now to the attached drawings. 
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embodiments of the present invention will be explained 
in detail below. 

(Embodiment 1) 

[0012] In this embodiment, a case is described in 
which a delay profile is created using a power addition 
value for each directional pattern of received signals 
subjected to AAA reception processing using a grouped 
weight, and despreading timing for reception AAA 
weight control is obtained (a path search is performed) 
using that delay profile. In this embodiment, in order to 
simplify the explanation, a case is described in which 
the number of antennas for AAA reception is 3. the 
number of groups (n) when grouping a plurality of chan- 
nels and the number of directional patterns is 2. and the 
number of channels (k) is also 2. 

[0013] FIG. 2 is a block diagram showing the configu- 
ration of a radio base station apparatus according to 
Embodiment 1 of the present invention. 
[0014] Uplink signals received via antennas 101 are 
input respectively to RF circuits 102. In the RF circuits 
102. the received signals are down-converted. The 
down-converted signals undergo A/D conversion by A/ 
D converters 103, and become baseband signals. 
[0015] These baseband signals are sent to a recep- 
tion weight control section 104, and are also sent to a 
reception directivity control circuit 106. Here, the 
number of reception directivity control circuits 106 pro- 
vided (two) is equivalent to the number of directional pat- 
terns corresponding to the number of groups when a 
plurality of channels are grouped. Also, the number of 
reception weight control sections 104 provided (two) is 
equivalent to the number of channels (the number of us- 
ers). 

[0016] In the reception weight control section 104. de- 
spreading processing is performed by a despreading 
circuit 104a for the signal from the respective antenna 
element using a predetermined spreading code (the 
spreading code used in spreading modulation process- 
ing on the communication terminal side), and the de- 
spread signal is sent to a reception AAA weight control 
circuit 104b. 

[0017] In the reception AAA weight control circuit 
104b. the direction of arrival of each channel (user) is 
first estimated. Based on the result of this direction of 
arrival estimation, channel grouping is performed. The 
grouping result is sent to a reception grouped weight 
control circuit 105. In the reception grouped weight con- 
trol circuit 105, a reception grouped weight is calculated 
for each group. The reception grouped weights (W1 to 
Wn) are sent to the reception directivity control circuit 
106. 

[0018] The reception directivity control circuit 1 06 per- 
forms reception AAA processing for a received signal 
using the reception grouped weight for each group 
found by the reception grouped weight control circuit 
105. and outputs a signal that has undergone reception 



AAA processing to a demodulation circuit 107 and path 
search processing section 1 08 for each reception direc- 
tional pattern. The number of demodulation circuits 107 
and path search processing sections 108 provided is 

5 equivalent to the number of channels (here. two). 

[0019] In the demodulation circuit 107. despreading 
processing and RAKE combination processing are car- 
ried out on a signal that has undergone reception AAA 
processing, and receive data 1 and receive data k 

10 (number of channels: here, two) are obtained. 

[0020] In the path search processing section 108. a 
delay profile is created by the post-combination path 
search processing section 1 10 based on signals of each 
reception directional pattern, finger assignment is per- 

15 formed based on that delay profile, and despreading 
timing is output, and in addition. AAA despreading tim- 
ing is output using a power addition value obtained by 
the post-combination path search processing section 
110. 

20 [0021] The operation of a radio base station appara- 
tus with the above configuration will now be described. 
[0022] In a radio base station apparatus according to 
this embodiment, grouping is performed among a plu- 
rality of channels (users) using uplink signals, and a di- 

25 rectional pattern is used that is formed using a weight 
that is common within the same group (grouped weight). 
To be specific, the reception AAA weight control circuit 
104b of the reception weight control section 104 esti- 
mates the direction of arrival from a signal from each 

30 communication terminal of an individual physical chan- 
nel, and classifies (groups) communication terminals in- 
to a plurality of groups: based on the respective direc- 
tions of arrival, and the reception grouped weight control 
circuit 105 calculates a reception grouped weight for 

35 each of these groups. 

[0023] By this means, as shown in FIG. 3. a base sta- 
tion apparatus 201 performs AAA reception with the 
same grouped weight for communication terminals ex- 
isting in a grouped directional pattern 203 in a sector 

■iO 204. As a result, with regard to the SIR when AAA re- 
ception is performed, desired signal path A can mainly 
be received, and reception of interference signals I is 
suppressed, further increasing the SIR in the case of 
nondirectional reception. 

*?5 [0024] Also, by using this kind of grouped weight, the 
number of reception directional patterns can be kept 
small, enabling the amount of control for calculating re- 
ception weights to be reduced. 

[0025] A signal transmitted from a communication ter- 
50 minal is received via an antenna 101, and after being 
down-converted by an RF circuit 102. is converted to a 
digital signal by an A/D converter 103 and becomes a 
baseband signal. This baseband signal is multiplied by 
a multiplier 106a of the reception directivity control cir- 
55 cuit 106 by grouped weights W1. Wn (n: number of 
groups) obtained by the reception grouped weight con- 
trol circuit 105. The signals multiplied by these grouped 
weights are added by an adder 106b. The number of 
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multipliers 106a provided is equivalent to the number of 
antennas (here, three). In this way, the signal transmit- 
ted from each communication terminal is subjected to 
AAA reception with the reception directional pattern of 
each group formed by means of grouped weights. 
[0026] This signal having undergone AAA reception 
is sent to the path search processing section 1 08. In the 
path search processing section 108,. path search 
processing is carried out by the post-combination path 
search processing section 110 for each directional pat- 
tern. In this post-combination path search processing 
section 110, despreading processing is first performed 
by a matched filter (MF) 110a for a signal that has un- 
dergone AAA reception using a predetermined spread- 
ing code (the spreading code used in spreading modu- 
lation processing on the communication terminal side). 
For this spreading code, one of the spreading codes 
used by communication terminals included in a grouped 
plurality of directional patterns may. for example, be in- 
put as a representative code. 

[0027] The despread signal resulting from this de- 
spreading processing is sent to a coherent addition cir- 
cuit 110b. The coherent addition circuit 110b performs 
coherent addition of the despread signal and outputs the 
result to a power addition circuit 110c. The power addi- 
tion circuit 110c adds the in-phase-added signal power 
(level), and outputs the result to a delay profile circuit 
110d and also to a threshold value decision circuit 111 . 
[0028] The delay profile circuit 11 Od creates a delay 
profile based on the power addition value found by the 
power addition circuit 110c. This delay profile informa- 
tion is sent to a finger assignment circuit 11 Oe. The fin- 
ger assignment circuit 11 Oe performs finger assignment 
using the delay profile information. At this time, de- 
spreading timing is obtained. 

[0029] The power addition value found by the power 
addition circuit 110c of the post-combination path 
search processing section 110 is sent to the threshold 
value decision circuit 111 . The threshold value decision 
circuit 111 makes a threshold value decision forthe pow- 
eraddition value using a predetermined threshold value. 
By making a threshold value decision for the power ad- 
dition value in this way. it is possible to prevent the ad- 
dition of unwanted noise and to suppress fading. This is 
because, since each power addition value is obtained 
from a different directional pattern, fading is independ- 
ent for each. 

[0030] A threshold value decision circuit 1 1 1 is provid- 
ed for each directional pattern, and the outputs from the 
respective threshold value decision circuits 111 are out- 
put to a combining circuit 112. Therefore, power addition 
values with the unwanted noise component removed 
are output to the combining circuit 112, and only those 
power addition values are combined. By combining 
power addition values in this way. the path is made ex- 
plicit in the delay profile, and it is possible to accurately 
detect the despreading timing for reception AAA weight 
control. 
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[0031] To be specific, as shown in FIG. 4, the combin- 
ing circuit 112 combines directional pattern 203 delay 
profile A power addition value P2O3(0- directional pattern 
205 delay profile B power addition value P 2 o5( t )- and di- 

5 rectional pattern 206 delay profile C power addition val- 
ue P 20 6(0 to find P ower combination value P(t). By com- 
bining directional pattern delay profiles in this way. it is 
possible to create a profile that covers the same area in 
the nondirectional state (sector 201). As a result, the 

io probability of nondetection of a reception path, which is 
a risk with AAA reception, is reduced, and it is possible 
to handle communication terminal movement (to a 
neighboring group) . In this case, despite the term non- 
directional state delay profile, since AAA receiver sig- 

15 nals are used for creation, the SIR is much better than 
in the case of a delay profile in normal nondirectional 
reception. 

[0032] The power combination value combined by the 
combining circuit 112 is output to a delay profile circuit 

20 113. and a delay profile is created based on this power 
combination value. The delay profile information is sent 
to a finger assignment circuit 114. The finger assign- 
ment circuit 114 finds the despreading timing for AAA 
reception weight control from the delay profile. This de- 

25 spreading timing is output to the despreading circuit 
104a of the reception weight control section 104. The 
despreading circuit 104a performs despreading 
processing for signals received via the antenna ele- 
ments using the despreading timing. 

30 [0033] By performing despreading processing for sig- 
nals received via each antenna element using accurate 
despreading timing in this way. and performing AAA re- 
ception processing using grouped weights as described 
above, it is possible to obtain a received signal that has 

35 a high SIR. Performing despreading processing using 
this received signal with a high SIR. performing coherent 
addition and power addition, and then creating a delay 
profile using power addition values and performing fin- 
ger assignmentfrom this delay profile, makes it possible 

^0 to carry out a path search accurately. 

[0034] Thus, with a radio base station apparatus ac- 
cording to this embodiment, a power combination value 
is found by combining the power addition values of each 
directional pattern, and finger assignment is performed 

45 using this power combination value, enabling a path 
search to be carried out accurately. By this means, the 
despreading timing used for reception AAA weight con- 
trol can be found accurately, and it is possible to perform 
AAA reception processing accurately and receive re- 

50 ceived signals that have a high SIR. Also, since the ef- 
fects of a reception AAA are exploited to obtain a signal 
that has a high SIR. and finger assignment is performed 
based on this signal, accurate finger assignment can be 
achieved without the need for high reception power. 

55 [0035] In FIG. 4, when a path arrives from a part where 
two directional patterns overlap, the antenna gain due 
to the directional patterns is not sufficient in each inde- 
pendent path search. Therefore, it may not be possible 
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for path detection to be carried out properly with the de- 
lay profile. 

[0036] For finger assignment for demodulation in this 
case, it is necessary to decide whether the path as- 
signed by the finger assignment circuit 114 is a signal 
of that directional pattern, and this decision is made 
based on delay profile information from the delay profile 
circuit 110d of the post-combination path search 
processing section 110. 

[0037] At this time, since power addition values are 
combined by the combining circuit 112. a path with this 
timing has a large value, and can be selected as the 
object of finger assignment. Therefore, this delay profile 
information created by the delay profile circuit 113 is 
sent to the delay profile circuit 110d of the post-combi- 
nation path search processing section 110, and the de- 
spreading timing of the despreading circuit 107a in the 
demodulation circuit 107 is detected from both sets of 
delay profile information. 

[0038] By thus performing demodulation circuit 107 
finger assignment and despreading timing detection us- 
ing both delay profile information from the delay profile 
circuit 110d in the post-combination path search 
processing section 110 and delay profile information 
from the delay profile circuit 113. it is possible to handle 
cases where a path arrives from a part where two direc- 
tional patterns overlap. 

[0039] That is to say. if the level is high only in the 
delay profile of one directional pattern for which there is 
a path assigned by the finger assignment circuit 114. the 
despreading circuit 107a of the demodulation circuit 107 
uses the despreading timing of the aforesaid path in that 
directional pattern, and if the level is high in a plurality 
of (for example, two) directional pattern delay profiles, 
the despreading circuit 107a of the . demodulation cir- 
cuit 107 uses the despreading timing of the aforesaid 
path in those two directional patterns. Whether a level 
is high or low is determined according to a threshold val- 
ue, and that threshold value can be controlled according 
to the number of fingers or the environment. 

(Embodiment 2) 

[0040] In this embodiment, a case will be described 
in which this radio communication method is implement- 
ed in a radio base station apparatus that employs space 
diversity. 

[0041] FIG. 5 is a block diagram showing part of the 
configuration of a radio base station apparatus accord- 
ing to Embodiment 2 of the present invention. Parts in 
FIG. 5 identical to those in FIG. 2 are assigned the same 
reference numerals as in FIG. 2 and their detailed expla- 
nations are omitted. Although adaptive array antennas 
are not shown in FIG. 5. this radio base station apparatus 
is provided with two adaptive array antennas as diversity 
antennas. 

[0042] The radio base station apparatus shown in 
FIG. 5 has a number of path search processing sections 



402. comprising a path search processing section 403 
for each directional pattern, equivalent to the number of 
channels. Therefore, this radio base station apparatus 
is provided with path search processing sections 108 for 
5 diversity AAA #1 and path search processing sections 
402 for diversity AAA #2. 

[0043] As with path search processing sections 108. 
each path search processing section 402 has a matched 
filter (MF) 403a that performs despreading processing 

10 for a signal received by diversity AAA #2 using a prede- 
termined spreading code (the spreading code used in 
spreading modulation processing on the communica- 
tion terminal side), a coherent addition circuit 403b that 
performs coherent addition of despread signals ob- 

15 tained by despreading processing, a power addition cir- 
cuit 403c that adds the power of a signal after coherent 
addition, 

a power addition circuit 403c that adds the power of a 
signal after coherent addition, a delay profile circuit 403d 

20 that creates a delay profile using the power addition val- 
ue from power addition, and a finger assignment circuit 
403e that performs finger assignment based on delay 
profile information and detects despreading timing. 
[0044] In a radio base station apparatus that has the 

25 above-described configuration, as in Embodiment 1, 
each path search processing section 108 and 402 per- 
forms despreading processing on a received signal, per- 
forms coherent addition and then power addition on the 
obtained despread signal, creates a delay profile using 

30 that power addition value, and detects despreading tim- 
ing using this delay profile. 

[0045] The power addition value found by power ad- 
dition circuit 110c/403c of post-combination path search 
processing section 110/403 of the respective path 

35 search processing section 108/402 is sent to threshold 
value decision circuit 111/401 of the respective path 
search processing section 108. Threshold value deci- 
sion circuit 111 makes a threshold value decision using 
a predetermined threshold value for the power addition 

ao value for a diversity AAA #1 received signal. Threshold 
value decision circuit 401 makes a threshold value de- 
cision using a predetermined threshold value for the 
power addition value for a diversity AAA #2 received sig- 
nal. 

as [0046] The outputs from the respective threshold val- 
ue decision circuits 111 are output to a combining circuit 
112. and the outputs from the respective threshold value 
decision circuits 401 are output to a combining circuit 
112. Therefore, power addition values with the unwant- 

50 ed noise component removed are output to the combin- 
ing circuit 11 2. and only those power addition values are 
combined. By combining power addition values in this 
way. a high level can be used in delay profile, and it is 
possible to accurately detect the despreading timing for 

55 reception AAA weight control. 

[0047] In this case, since reception weight control is 
performed independently for each diversity AAA, it may 
be thought that there will be no effect, but the charac- 
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teristics of a reception AAA are greatly dependent on 
how path timing can be detected correctly in conditions 
of low SIR and nondirectivity. Therefore, the effect in 
terms of fading suppression is anticipated to be great. 
[0048] Thus, in a radio base station apparatus accord- 
ing to this embodiment, it is possible to perform a path 
search accurately even when space diversity reception 
is used, since power addition values for each directional 
pattern are combined to find a power combination value, 
and finger assignment is performed using this power 
combination value. By this means, the despreading tim- 
ing used in reception AAA weight control can be found 
accurately, and it is possible to perform AAA reception 
processing accurately and receive a received signal that 
has a high SIR. Also, since the effects of a reception 
AAA are exploited to obtain a signal that has a high SIR, 
and finger assignment is performed based on this sig- 
nal, accurate finger assignment can be achieved without 
the need for high reception power. 
[0049] In FIG. 5. the threshold value decision circuits 
111 and 401 , delay profile circuit 113. and finger assign- 
ment circuit 114 are provided in path search processing 
section 108, but these threshold value decision circuits 
111 and 401 , delay profile circuit 113. and finger assign- 
ment circuit 114 may be provided in path search 
processing section 402. or may be provided independ- 
ently of path search processing sections 108 and 402. 
[0050] As a communication terminal apparatus that 
performs radio communication with a radio base station 
apparatus according to Embodiment 1 or 2 can obtain 
a signal that has a high SIR by exploiting reception AAA 
effects on the radio base station apparatus side, it is 
possible to transmit transmission signals with compar- 
atively low transmission power. As a result, it is possible 
to reduce interference with other stations in a system. 
[0051] In above-described Embodiments 1 and 2. a 
case is described in which despreading timing detection 
processing is applied to a radio base station apparatus, 
but in the present invention, despreading timing detec- 
tion processing may also be applied to a communication 
terminal apparatus. In this case, implementation would 
be possible, for example, by performing division into two 
directivities, finding the respective power addition val- 
ues, combining these to create a delay profile, and per- 
forming a path search using this delay profile. 
[0052] The present invention is not limited to above- 
described Embodiments 1 and 2. but can be implement- 
ed with various modifications. For example, in above- 
described Embodiments 1 and 2. a case is described in 
which the number of antennas is three, the number of 
channels(users) is two. and the number of groups when 
a plurality of users are grouped is two. but the present 
invention can be similarly applied to a case where the 
number of antennas, number of channels, and number 
of groups are other than these numbers. 
[0053] A radio base station apparatus of the present 
invention employs a configuration comprising a recep- 
tion weight setting section that sets a plurality of recep- 



tion weights, an adaptive array antenna receiving sec- 
tion that performs adaptive array antenna reception of 
signals from an above-described plurality of communi- 
cation terminals in directional patterns formed with the 

5 above-described reception weights, and a path search 
section that combines power addition values for each 
directional pattern received by an adaptive array anten- 
na and creates a delay profile, performs finger assign- 
ment using this delay profile, and outputs despreading 

10 timing used in weight control for adaptive array antenna 
reception. 

[0054] A radio base station apparatus of the present 
invention employs a configuration comprising a recep- 
tion weight calculation section that groups a plurality of 

15 communication terminals and finds a reception weight 
for each group, an adaptive array antenna receiving 
section that performs adaptive array antenna reception 
of signals from an above-described plurality of commu- 
nication terminals in directional patterns formed with the 

20 above-described reception weights, and a path search 
section that combines power addition values for each 
directional pattern received by an adaptive array anten- 
na and creates a delay profile, performs finger assign- 
ment using this delay profile, and outputs despreading 

25 timing used in weight control for adaptive array antenna 
reception. 

[0055] According to these configurations, since power 
addition values for each directional pattern are com- 
bined to create a delay profile, and finger assignment is 

30 performed using this delay profile, a path search can be 
carried out accurately. By this means, the despreading 
timing used in reception AAA weight control can be 
found accurately, and it is possible to perform AAA re- 
ception processing accurately and receive a received 

35 signal that has a high SIR. 

[0056] A radio base station apparatus of the present 
invention employs a configuration comprising a plurality 
of diversity antennas, a reception weight calculation 
section that groups a plurality of communication termi- 

•to nals and finds a reception weight for each group, an 
adaptive array antenna receiving section that performs 
adaptive array antenna reception respectively with the 
above-described diversity antennas of signals from an 
above-described plurality of communication terminals in 

<?5 directional patterns formed with the above-described re- 
ception weights, and a path search section that com- 
bines power addition values for each directional pattern 
that has undergone adaptive array antenna reception 
by an above-described diversity antenna and creates a 

50 delay profile, performs finger assignment using this de- 
lay profile, and outputs despreading timing used in 
weight control for adaptive array antenna reception. 
[0057] According to this configuration, a path search 
can be carried out accurately even when performing di- 

55 versity reception. By this means, the despreading timing 
used in reception AAA weight control can be found ac- 
curately, and it is possible to perform AAA reception 
processing accurately and receive a received signal that 
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has a high SIR. 

[0058] A radio base station apparatus of the present 
invention employs a configuration further comprising a 
threshold value decision section that makes a threshold 
value decision with respect to a power addition value in 
the above-described configuration, wherein the above- 
described path search section finds a power combina- 
tion value from output after the above-described thresh- 
old value decision. 

[0059] According to this configuration, by making a 
threshold value decision for a power addition value it is 
possible to prevent the addition of unwanted noise and 
to suppress fading. 

[0060] A radio base station apparatus of the present 
invention employs a configuration wherein, in the 
above-described configuration, the path search section 
performs finger assignment using a signal received by 
an adaptive array antenna with a reception weight for 
each group found with the above-described despread- 
ing timing. 

[0061] According to this configuration, since a signal 
that has a high SIR can be obtained by exploiting the 
effects of a reception AAA, and finger assignment is per- 
formed based on this signal, accurate finger assignment 
can be achieved without the need for high reception 
power. 

[0062] A communication terminal apparatus of the 
present invention is characterized by performing radio 
communication with a radio base station apparatus with 
an above-described configuration. By this means, since 
a 'Signal that has a high SIR can be obtained by exploit- 
ing the effects of a reception AAA on the radio base sta- 
tion apparatus side, on the communication terminal ap- 
paratus side it is possible to transmit transmission sig- 
nals with comparatively low transmission power. As a 
result, it is possible to reduce interference with other sta- 
tions in a system. 

[0063] A radio communication method of the present 
invention comprises a reception weight calculating step 
of grouping a plurality of communication terminals and 
finding a reception weight for each group, an adaptive 
array antenna receiving step of performing adaptive ar- 
ray antenna reception of signals from an above-de- 
scribed plurality of communication terminals in direc- 
tional patterns formed with the above-described recep- 
tion weights, and a path search step of combining power 
addition values for each directional pattern received by 
an adaptive array antenna and creating a delay profile, 
performing finger assignment using this delay profile, 
and outputting despreading timing used in weight con- 
trol for adaptive array antenna reception. 
[0064] According to this method, since power addition 
values for each directional pattern are combined to cre- 
ate a delay profile, and finger assignment is performed 
using this delay profile, a path search can be carried out 
accurately. By this means, the despreading timing used 
in reception AAA weight control can be found accurately, 
and it is possible to perform AAA reception processing 



accurately and receive a received signal that has a high 
SIR. 

[0065] A radio communication method of the present 
invention comprises a reception weight calculating step 
5 of grouping a plurality of communication terminals and 
finding a reception weight for each group, an adaptive 
array antenna receiving step of performing adaptive ar- 
ray antenna reception of signals from an above-de- 
scribed plurality of communication terminals in direc- 
io tional patterns formed with the above-described recep- 
tion weights . a path search step of combining, after com- 
pletion of threshold value decisions, power addition val- 
ues for each group received by an adaptive array an- 
tenna and creating a delay profile, performing finger as- 
15 signment using this delay profile, and outputting de- 
spreading timing used in weight control for adaptive 
array antenna reception, and a finger assigning step of 
performing finger assignment using a signal received by 
an adaptive array antenna. 
20 [0066] According to this method, a path search can 
be carried out accurately. By this means, the despread- 
ing timing used in reception AAA weight control can be 
found accurately, and it is possible to perform AAA re- 
ception processing accurately and receive a received 
25 signal that has a high SIR. Also, according to this meth- 
od, by making a threshold value decision for a power 
addition value it is possible to prevent the addition of 
unwanted noise and to suppress fading. Moreover, ac- 
cording to this method, since a signal that has a high 
30 SIR can be obtained by exploiting the effects of a recep- 
tion AAA, and finger assignment is performed based on 
this signal, accurate finger assignment can be achieved 
without the need for high reception power. 
[0067] As described above, in a radio base station ap- 
35 paratus and radio communication method of the present 
invention, since power addition values for each direc- 
tional pattern are'combined to find a power combination 
value, and finger assignment is performed using this 
power combination value, a path search can be carried 
JO out accurately. By this means, the despreading timing 
used in reception AAA weight control can be found ac- 
curately, and it is possible to perform AAA reception 
processing accurately and receive a received signal that 
has a high SIR. Moreover, since a signal that has a high 
45 SIR is obtained by exploiting the effects of a reception 
AAA, and finger assignment is performed based on this 
signal, accurate finger assignment can be achieved 
without the need for high reception power. 
[0068] This application is based on the Japanese Pat- 
so ent Application No. 2000-01 0879 filed on January 19, 
2000. entire content of which is expressly incorporated 
by reference herein. 

Industrial Applicability 

55 

[0069] The present invention can be applied to a radio 
base station apparatus and radio communication meth- 
od used in a digital radio communication system. 
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Claims 

1. A radio base station apparatus comprising: 

reception weight setting means for setting a 5 
plurality of reception weights; 

adaptive array antenna receiving means for 5. 
performing adaptive array antenna reception of 
signals from said plurality of communication 
terminals in directional patterns formed with io 
said reception weights; and 
path search means for combining power addi- 
tion values for each directional pattern received 6. 
by an adaptive array antenna and creating a de- 
lay profile, performing finger assignment using 15 
this delay profile, and outputting despreading 
timing used in weight control for adaptive array 
antenna reception. 

2. A radio base station apparatus comprising: 20 

reception weight calculating means for group- 
ing a plurality of communication terminals and 
finding a reception weight for each group; 
adaptive array antenna receiving means for 25 
performing adaptive array antenna reception of 
signals from said plurality of communication 
terminals in directional patterns formed with 
said reception weights; and 

path search means for combining power addi- 30 
tion values for each directional pattern received 
by an adaptive array antenna and creating a de- 
lay profile, performing finger assignment using 7. 
this delay profile, and outputting despreading 
timing used in weight control for adaptive array 35 
antenna reception. 

3. A radio base station apparatus comprising: 

a plurality of diversity antennas: 40 
reception weight calculating means for group- 
ing a plurality of communication terminals and 
finding a reception weight for each group; 
adaptive array antenna receiving means for 
performing adaptive array antenna reception 45 
respectively with said diversity antennas of sig- 
nals from said plurality of communication termi- 
nals in directional patterns formed with said re- 
ception weights; and 

path search means for combining power addi- 50 
tion values for each directional pattern received 8. 
by an adaptive array antenna and creating a de- 
lay profile, performing finger assignment using 
this delay profile, and outputting despreading 
timing used in weight control for adaptive array 55 
antenna reception. 

4. The radio base station apparatus according to claim 



1. further comprising threshold value decision 
means for making a threshold value decision with 
respect to a power addition value, wherein said path 
search means finds a power combination value 
from output after said threshold value decision. 

The radio base station apparatus according to claim 
1 , wherein said path search means performs finger 
assignment using a signal received by an adaptive 
array antenna with a reception weight for each 
group found with said despreading timing. 

A communication terminal apparatus that performs 
radio communication with a radio base station ap- 
paratus, said radio base station apparatus compris- 
ing: 

reception weight setting means for setting a 
plurality of reception weights; 
adaptive array antenna receiving means for 
performing adaptive array antenna reception of 
signals from said plurality of communication 
terminals in directional patterns formed with 
said reception weights; and 
path search means for combining power addi- 
tion values for each directional pattern received 
by an adaptive array antenna and creating a de- 
lay profile, performing finger assignment using 
this delay profile, and outputting despreading 
timing used in weight control for adaptive array 
antenna reception. 

A radio communication method comprising: 

a reception weight calculating step of grouping 
a plurality of communication terminals and find- 
ing a reception weight for each group; 
an adaptive array antenna receiving step of 
performing adaptive array antenna reception of 
signals from said plurality of communication 
terminals in directional patterns formed with 
said reception weights; and 
a path search step of combining power addition 
values for each directional pattern received by 
an adaptive array antenna and creating a delay 
profile, performing finger assignment using this 
delay profile, and outputting despreading tim- 
ing used in weight control for adaptive array an- 
tenna reception. 

A radio communication method comprising: 

a reception weight calculating step of grouping 
a plurality of communication terminals and find- 
ing a reception weight for each group; 
an adaptive array antenna receiving step of 
performing adaptive array antenna reception of 
signals from said plurality of communication 



8 



15 EP 1 170 878 A1 16 

terminals in directional patterns formed with 
said reception weights; 

a path search step of combining, after comple- 
tion of threshold value decisions, power addi- 
tion values for each group received by an adap- 5 
tive array antenna and creating a delay profile, 
performing finger assignment using this delay 
profile, and outputting despreading timing used 
in weight control for adaptive array antenna re- 
ception; and 10 
a finger assigning step of performing finger as- 
signment using a signal received by an adap- 
tive array antenna. 

15 
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